as shown at bottom in an expanded time scale; which indicates that the population of pumps was at similar initial conditions prior to the voltage jump to -120 mV. Upon return top 0 mV, the magnitude of the fast component decreased as the step duration increased, a landmark of distinct and sequential occlusion steps for Na + . Methods: This experiment was performed with a Dosidicus gigas axon using ionic conditions that restrict Na + /K + pumps to states associated with binding/release and occlusion/deocclusion of external Na + (1, 2) . External [Na + ] was 100 mM, sampled at 400 kHz and filtered at 80 kHz. At negative potentials and comparable external K+ concentrations, the relaxation rates are substantially faster when N-methyl-D-glucamine (NMG) substituted 400 mM Na + than those measured using tetramethyl ammonium (TMA) instead. These results suggest that TMA is competing with K + for accessing the extracellular access channel of the pump. We were not able to perform experiments with higher K + in NMG solutions because rates become comparable to the clamp speed. n=4, 4 and 3 for 0.5, 1 and 2 mM K + , respectively; bars represent SD (when not shown, SD was smaller than the symbol size). 
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